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1 What is the Material Library? 
The Material Library of Cladding Materials (hereafter denoted as the Material Library) is an extensive database 
of material properties for a wide range of materials and specific components of products used as cladding. The 
properties are obtained through determination of the chemical composition and thermal decomposition, and a 
detailed flammability characterisation. The Material Library is publicly available through an online platform, 
https://claddingmaterialslibrary.com/ (McLaggan et al., 2019). This platform contains all the relevant test results 
and links to the supporting documentation developed at The University of Queensland. 
The Material Library supports Recommendation 5 from the series of recommendations provided in the Status 
Report published by the Queensland Non-Conforming Building Products Audit Taskforce (Queensland 
Government, 2018). Recommendation 5 states: 
“That the Taskforce review options available for testing of composite cladding materials which can be used to 
assess the fire performance of such materials. It is further proposed that the Taskforce undertake product testing 
on commonly available external cladding products with subsequent development of a materials library which would 
allow a rapid assessment and product classification for samples taken from government buildings or provided by 
non-government building owners.” 
The Material Library currently contains testing data of cladding materials and products obtained in the audit of 
public, government-owned buildings in Queensland. In its initial version, the database includes all materials 
identified through this audit as well as other common materials sourced to provide a greater range of options. 
Further updates of the Material Library will include additional materials as provided by relevant organisations 
and subject to a vetting and review process by the Fire Safety Engineering Research Group at The University 
of Queensland. 
2 For whom is the Material Library intended? 
The data provided in the Material Library are intended to be used by qualified engineers with competencies in 
fire engineering and fire science and who have satisfactorily completed the “External Fire Spread Risk in Tall 
Building Design” Continous Professional Development (CPD) course at The University of Queensland. 
Information on the course and a list of those who have completed the course satisfactorily is provided in the 
following website, https://www.civil.uq.edu.au/fire-externalspreadcpd. 
The Material Library is a source of information that can be used to inform hazard analyses carried out by 
qualified engineers and must be used with extreme care. This document presents a guideline and some 
clarifications to be used by qualified engineers in the use and interpretation of the data contained in the Material 
Library. 
3 What types of materials and products are the scope in the 
Material Library? 
The Material Library differentiates between materials, products and systems defined as follows: 
 Systems consist of a combination of products and materials (e.g. a façade system); 
 Products consist of a combination of materials (e.g. an aluminium composite panel or insulated panel), 
and; 
 Materials are compounds that have specific physical properties easily differentiated. 
The Material Library includes data from individual materials and specific components of products, while 
systems are not included in the scope of the Material Library. As indicated above, the data in the Material 
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Library is intended for use by qualified engineers for the analysis of systems. Thus, the data in the Material 
Library cannot, by itself, be used to qualify the performance of systems.  
The materials or products are organised in the following categories: 
 Aluminium composite panels consist of two metal sheets bound using an adhesive to a generally 
polymeric core that may contain fire retardants or inert fillers. This category also includes products that 
contain aluminium profiles as their core. These products are also denoted as aluminium composite 
materials or metal composite panels by other institutions worldwide. The focus of the data provided in 
the Material Library is the core (material) of the aluminium composite panel, without including the metal 
encapsulation. 
 Insulation materials correspond to low density materials with low thermal conductivity which are 
generally used for energy efficiency purposes. These may be provided as boards or be spray-applied, 
and may also include encapsulated systems (e.g. products such as insulated panels or foil-faced 
insulation boards). The focus of the data provided in the Material Library is the insulation without the 
foil-facing or metal sheet encapsulation. 
 Sarking materials are thin membranes typically used as moisture barriers or for other purposes, e.g. 
related to durability of insulation. The two faces of the sarking are often different to fulfil different 
functions. The data in the Material Library characterises both faces, with particular focus on polymer 
facings. 
 Metallic sheets are metallic sheets often identified in the sampling of a façade, either as individual 
components or as part of an insulation-based product. 
 Other materials such as high-pressure laminates made of cellulosic and plastic materials or other 
types of polymeric-based materials. 
4 What information does the Material Library provide? 
Data provided in the Material Library is organised based on the two types of testing protocols explained within 
the framework proposed by The University of Queensland (Hidalgo et al., 2019): a screening testing protocol 
and a detailed testing protocol. Each testing protocol provides a distinct dataset, the objective of which is 
specified below: 
 The screening testing protocol provides a characterisation of a chemical fingerprint (henceforth 
termed the “uniqueness”) of the material. This characterisation requires a robust assessment 
based on the chemical composition identification (A) and the thermogravimetric analysis (B). The 
chemical composition analysis allows establishing the different components present in the 
chemical composition and establishing similarities and differences between materials. A 
thermogravimetric analysis allows determining the thermal characteristics of the chemical 
decomposition process for a specific material. Two materials that have the same chemical 
composition and the same thermal decomposition will then be categorised as the same unique 
material. This is, in many cases, independent of commercial names and generic compositions 
given by manufacturers, which will often be different unique samples. Robust identification of the 
uniqueness of an unknown material using the Material Library framework requires the full 
screening testing protocol to be carried out. It is therefore not sufficient to assume the material 
composition based on documentation. The term uniqueness refers to the fact that even if two 
materials may be identified with the same generic chemical composition, material group or 
commercial name, they might show some differences. A common example of this is 
polyisocyanurate-based or polyurethane foams from different manufacturers; although generally 
named the same, the thermal decomposition reactions from each material are distinctive. 
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Due to the arguments mentioned above, the sole use of chemical composition identification is not 
sufficient to robustly match materials to those in the Material Library. 
 The detailed testing protocol extends from the characterisation of the uniqueness of the material 
(i.e. screening) to further provide a holistic characterisation of the flammability of the material (not a 
system) through testing methods A to F defined in the reference documents (Hidalgo et al., 2019; 
McLaggan et al., 2019). The tests provide fundamental properties related to the fire performance of 
the materials regarding ignition, burning and flame spread phenomena. It must be highlighted that the 
screening testing protocol, i.e. chemical composition identification (A) and thermal decomposition (B), 
does not provide a comprehensive characterisation of the flammability of the material in isolation.  
The Material Library facilitates an efficient and cost-effective characterisation of combustible cladding 
materials. It is intended to complement existing Australian Standards (e.g. AS 1530.1 and AS 5113) and 
provide support data that allows better assessment of material flammability and more robust identification of 
materials. Further details regarding the philosophy and application of the Material Library framework, the 
testing methods this framework is based on, preparation details for these tests and sensitivity studies are 
provided in Part I (Hidalgo et al., 2019), Part II (McLaggan et al., 2019) and Part III (Heitzmann et al., 2019) of 
the Protocols for the Material Library of Cladding Materials. 
5 Using the library 
In order to identify an unknown material and then establish its flammability properties using the Material Library 
framework, a cross-referencing process must be applied. The cross-referencing method requires that the 
unknown material is tested first using the screening testing protocol. This can be done rapidly and will provide 
an explicit identification of the material. The data can then be compared with the existing materials in the 
Material Library. A successful comparison will then enable the use of existing flammability data in the Materials 
Library. If the screening protocol fails to identify the material, then the material needs to be subject to the 
detailed testing protocol. A guidance flowchart is provided in Figure 1. 
The Material Library contains both materials that have been tested using the screening testing protocol alone 
as well as through the full detailed testing protocol. Ideally, all materials comprising the Material Library would 
include data from the detailed testing protocol. However, the range of products, the rate of development of 
new products, and the funding assigned to fire testing are such that the Material Library will never encompass 
every possible product available on the market. Nonetheless, suitable use of the Material Library must always 
have the exact material or similar material for its usage to be legitimate. 
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Figure 1 – Flow chart to develop an identification of the flammability from materials sampled from a building 
through a cross-referencing approach using the Material Library for an engineering analysis. 
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6 Limitations and next steps for the Material Library 
The data provided in the Material Library represents useful information for qualified engineers and researchers 
on material behaviour relevant to fire safety. However, the use and extrapolation of the data require a deep 
understanding of fire phenomena. A series of clarifications are provided below regarding the application of the 
Material Library. 
6.1 Material vs system approach 
The data from the detailed testing protocol in the Material Library provides a fundamental flammability 
assessment of materials, not of systems. The behaviour of materials in a system would be dependent on the 
interactions among different components and the nature of the thermal conditions encountered. The use of 
material data to address system behaviour requires a detailed engineering analysis. The purpose of the 
Material Library is to provide data in support of this engineering analysis and not to replace it. 
6.2 Encapsulation 
As stated in previous sections, the data reported in the Material Library were obtained by removing all forms 
of encapsulation. Most products are a combination of materials, which presents a challenge for fire testing 
methods because the ultimate flammability of a product or a system will be a complex combination of different 
material behaviour. The approach of the Material Library is only to provide identification and flammability 
parameters.  
6.3 Scaling and system tests 
Scaling-up analysis from component to the system is one of the most challenging problems in fire safety 
engineering. In particular, scaling-up the fire spread phenomenon from testing results at the material- and 
bench-scale to the behaviour of the system requires a comprehensive understanding of all governing 
phenomena as well as the interactions between different system components. A common approach to scaling-
up has been scenario testing, where a scenario deemed relevant is reproduced by means of a test. 
 
An example of such an approach is AS 5113. The more complex the system is, the more limited the application 
of scenario tests is. Therefore, this has a greater necessity for complementary data and analysis for 
performance extrapolation. The Material Library provides the relevant data that serves qualified engineers to 
develop scaling-up protocols but also support extrapolation exercises that allow the use existing scenario tests 
(e.g. AS 5113) to fully understand the behaviour of complex systems. 
 
It is important to re-emphasise that scaling-up is an extremely complex process, and thus, the use of the 
Material Library for this purpose requires a qualified engineer. 
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